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CONCLUSIONS : 

Laboratory ~ c c u r k l  a t ion  - Fish 

1 .  This 'study can be used towards the f u l f i  1 lment o f  diata requirements. 

2. [ " c l ~ ~ r e t h r i n s  1 [Pyrethrin 1: 2.2-dimethyl -3-(2-methyl -1- 
propenyl )cyclopropanecarboxyl i c acl d 2-methyl -4-0x0-3- (2.4- 
pentadienyl ) -2-cycl openten-1-yl ester] residues accumulated i n  . 

b l  uegi 11 sunfish cont i  nuously exposed t o  cyclopropane-1 abeled 
[14~]pyrethr in  1, a t  a mean concentration o f  74.2 ppt ,  f o r  28 days 
under f l  ow-through aquari um condit ions . Maxi mum b i  oconcentrati on 
factors were 127x f o r  the ed ib le  t issues,  873x f o r  the nonedible 
tissuesi4 and 471x f o r  whole f i s h .  Maximum mean concentrations o f  
t o t a l  [ Clresidues were 9.43 ppb f o r  ed ib le  t issues,  64.8 ppb f o r  
nonedi b l e  t issues,  and 34.9 ppb f o r  whole f i s h .  The metabol i te 
i denti  f i  ed i n  the nonedi b l e  t issues was chrysanthe~i  c acid. 
Depurati on was rapid; by day 10, the accumulated [ Clresidues were 
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eliminated t o  below the leve l  o f  detect ion i n  from the ed ib le  
t issues,  and 97.7% from the nonedible t issues.  

I 
I 

3.  This study i s  acceptable and contr ibutes towards the f u l f i l l m e n t  o f  
EPA .Data Requirements f o r  Registering Pesticides by provid ing 
information on the accumulation o f  cyclopropane-1 abel ed 
[14c]pyrethrins 1 i n  laboratory f i s h .  

4. No addi t ional  information on the accumulation o f  cycl opropane-l'abel ed 
["clpyrethrins 1 i n  laboratory f i s h  i s  required a t  t h i s  t ime. I f  
there are concerns about tox ico log ica l  or  ecological e f fec ts ,  
information may be needed on the f i s h  accumulation o f  residues 
o r ig ina t ing  from the cyclopentene por t ion o f  the molecule. 

METHODOLOGY : 

B l  uegi 11 sunf i sh (Leaomi s macrochi rus ; mean l'ength and wet wei ght , 53 
mm and 1.8 g, respect ively)  were held i n  cu l tu re  tanks on a 16-hour 

1 
photoperiod f o r  14 days p r i o r  t o  the i n i t i a t i o n  o f  the study. Flow-% 
through aquatic exposure systems were prepared using three 75 x 39 x 
30 cm aquaria maintained a t  a ,25 cm (73-L) exposure volume. Aerated 
we1 1 water (17 + 1 C :  Table V )  was provided t o  each aquarium' a t  a 

1 ra te  o f  8 .3  turnovers per day. The flow-through systems were allowed \ 

I t o  equ i l i b ra te  f o r  15 days p r i o r  t o  the s t a r t  o f  the study. 
I 
I Bluegi 11 sunf ish (200) were t ransferred i n t o  each aquarium. One 

aquari um was cont i  nuousl y t reated w i th  cycl  opropane-1 abel ed 
-[I CIPyrethrin 1 [2,2-dimethyl-3-(2-methyl-1- 

I 

I I 
propenyl )cyclopropanecarboxyl i c  acid 2-methyl-4-oxo-3- (2.4- 

- pentadienyl ) -2-cyclopenten-l-yl  ester ]  ; (radiochemical pu r i t y -  98.8%. 
speci f i c  a c t i v i t y  74286 dprnlpg . Pyrethr i  n Jo in t  Venture] ,. 'dissolved 
i n  acetone and reagent grade water a t  9.51 pglml . The remai n i  ng 
aquarium was t reated w i th  an equal volume o f  acetone: reagent grade 
water (50:50, v :  v) t o  serve as a control  . The t o x i  cant de l ivery  
system was ca l ibra ted t o  de l iver  a nominal concentration o f  156 ng/L 
i n  order t o  achieve a ta rge t  concentration o f  90 ng/L. The di f ference 
between ta rge t  and nominal concentrations i s  believed t o  be due t o  
adsorption o f  py re th r in  1 t o  the glass surfaces o f  the aquarium. 
During the exposure period, s ing le  250-mL water samples were 
co l lec ted and f i v e  f i s h  were sampled from both exposure and solvent 
control  tanks a t  0, 1, 3, 7, 10, 14, 21, and 28 days o f  exposure. I n  
addit ion, 2-L water samples were co l lec ted on days 14 and 21 for  
me ta~o l  i t e  i denti  f i  c a t i  on. The 14-day samples were abandoned due t o  
HPLC col  umn contami nat ion.  Fol 1 owi ng the 28-day exposure per iod , the 
f i s h  remaining i n  the exposure aquarium were t ransfer red i n t o  an 
iden t i ca l  aquari um w i t h  f lowing pest ic ide- f ree water. During the 
depuration period. 250-mL water samples and f i v e  f i s h  from the 
depuration and cont ro l  tanks were removed a t  1, 3,  7, 10, and 14 
days. Only solvent control  f i s h  removed on day 28 o f  exposure and day 
14 o f  depuration were analyzed. 
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A1 though the study was meant t o  evaluate bioconcentration factors and 
i d e n t i f y  metabolites a t  the same time, d i f f i c u l t y  i n  maintaining - 
water concentration o f  pyrethr ins l ed  t o  the termination o f  the 
i n i  ti a1 b i  oconcentration experiment, which was then used as a ' 
metabol i te i d e n t i f i c a t i o n  experiment only. I n  the chemical stock f o r  

I t h i s  experiment , radi  ochemi cal  p u r i t y  was 96.4%, speci f i  c a c t i v i t y  
47528 dpmlpg dissolved i n  acetone and reagent grade water a t  19.0 
pglml . The t o x i  cant del i very system was ca l ibra ted l;o del i ver a 
nominal concentration o f  113 ng/L i n  order t o  achieve a target  
concentration o f  90 ng/L. At day" 21, the nominal concentration was 
boosted t o  226 ng/L i n  order t o  reach the target  concentration o f  90 
ng/L. Solvent control  was maintained as before. 165 bJuegi 11 sunfish 
(mean length 9nd wet weight, 54 mm and 2 .1  g, respect ively)  were 
placed i n  the metabol i te tank. Sampling f o r  water w i ~  the same as i n  
the BCF experiment, but f i s h  were only sampled on days 16, 22, 24, 27 
and 28. Five f i s h  were col lected on day 16, and three f i s h  on the 
other sampl i ng days. 

The 250-ml water samples were extracted once w i th  1!J m l  o f  hexane, 
'the hexane layer added t o  a s c i o t i  1 l a t i o n  v i a l  and concentrated under 
n i t rogen t o  < 1 m l  . Method recoveries ranged from 83.4 t o  122.6%, 
and the method detect ion 1 i m i  t was 3. 121ag/L (pp t )  . A1 iquots o f  the 
water samples were analyzed f o r  t o t a l  [ Clresidues using LSC. The 2- 
L water samples were div ided i n t o  1-L port ions and [extracted twice 
w i th  250 m l  o f  hexane. Each set o f  two extracts was combined and 
concentrated u n t i l  only water remained. The water was then extracted 
twice w i t h  5 m l  o f  hexane, combined w i th  2 m l  saturated s a l t  so lu t ion 
-and centr i fuged. Each hexane layer was t ransferred t o  a glass tube, 
evaporated t o  dryness, reconst i tuted w i th  1 m l  o f  mlethanol , then 
vortexed and soni cated. A1 i quots o f ,  the methanol f r ac t i on  were 
analyzed by HPLC-UV and HPLC-RAM. The normal phase HPLC was performed r 

on a s i l i c a  column (250 mm x 4.6 mm I . D . ) .  The mobile phase was 96% 
hexane, 4% dioxane. The reverse phase HPLC was performed on a Beckman 
U l  trasphere ODs col umn (250 mm x 4.6 mm I. D.  1. The mobi l e  phase was 
85% methanol , 15% reagent grade water. To quant i fy  the concentration 
s f  14c residues i n  f i s h  t issue,  the sample f i s h  were dissected i n t o  
ed ib le  and non-edi b l e  t issue,  a i r  dr ied overnight, combusted and 
analyzed by LSC. 

I n  the metabol i te i d e n t i f i c a t i o n  study, the f i s h  from each sampling 
in te rva l  .were dissected i n t o  edible and nonedi b l e  t issues.  The f i s h  

' t issues were analyzed f o r  t o t a l  rad ioac t i v i t y  by LSC fol lowing 
combusti on. The counti ng e f f i  c i  enci es were not reported. Based on 
Table 111, the method detect ion l i m i t s  appear t o  be approximately 1 
ppb f o r  ed ib le  t issues , -nonedi b l  e ti ssues , and who1 e f i s h  samples . 

Two ' rep l ica te  s'amples (approximately 20 g each) o f  the day 28 ed ib le  
t i ssue  was extracted two times w i th  80 in1 hexane:acetone (1:l) using 
a biohomogeni zer. The homogenate was centr i fuged, then combined i n  a 
separatory funnel. The hexane layer was concentrated t o  a small 
vol ume (not speci f ied) . This sample was analyzed by both normal phase 
and reverse phase HPLC. The reverse phase f o r  i d e n t i f i c a t i o n  o f  
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pyre th r in  1 and chrjlsanthemic acid was a Beckman Ultrasphere ODs 
column (250 mm x 4 .6  mm I .  D .  ) w i th  a mobi 1 e phase o f  85% methanol , 
15% reagent grade water. The mobi l e  phases f o r  i s o l a t i o n  o f  
chrysanthemi c ac id  were phosphoric acid, 0.05% f o r  20 minutes 
fo l  1 owed by methanol :water: phosphori c acid,  90 : 10 : 0.1.  The normal 
phase confirmatory HPLC f o r  py re th r in  1 was a s i l i c a  colum; (250 mm x 
4.6 mm I .  D.  )w i th  a mobi 1 e phase o f  96% hexane, 4% d i  oxane. To conf i  r m  
chrysanthemic acid, the s i  l i ca  column was used w i th  a ,mobile phase o f  
100% acetoni t r i  l e .  The t issue was fu r ther  extracted w i th  60 m l  o f  

I methanol . The methanol ex t rac t  was combined w i th  the acetone 1 ayer o f  
I the  f i r s t  ex t rac t ion.  The combined ext rac t  was concentrated t o  small 
I 
1 .  

volume and analyzed by both normal phase and reverse phase HPLC. .. 
I A1 iquots o f  each f r ac t i on  were also radioassayed by LSC. The 
I remaining t i ssue  was allowed t o  dry overnight, then suspended i n  50 

m l  of TRIS-HC1 bu f fe r  (pH 7.6) containing 0.3 g protease enzyme. The , , t i ssue  suspension was shaken overnight a t  37 "C.  The sample was 
centrifuged and radioassayed by LSC. The remaining t i ssue  was 
extracted w i th  50 m l  o f  methanol :water (1: 1) and the ext rac t  

I ' quant i f ied by LSC. The remaining t i ssue  was combusted t o  quant i fy  
I bound residues. '(See Figure 4 f o r  scheme) 

Two rep l i ca te  samples (approximately 5 g each) o f  the day 28 viscera 
t i ssue  was extracted two times w i th  20 m l  hexane:acteone (1: 1) using 

7, ' a biohomogenizer. The homogenate was cen t r i  fuged, then combined i n  a 
separatory funnel . The hexane 1 ayer was concentrated t o  a small 
volume (not  speci f ied) . This sample was analyzed by both normal phase \ 

and reverse phase HPLC (as deta i led above f o r  ed ib le  t i ssue  
ex t rac ts ) .  The t i ssue  was fu r ther  extracted w i th  60 m l  o f  methanol . 
The methanol ex t rac t  was combined w i t h  the acetone layer  o f  the f i r s t  

1 ex t rac t ion.  The combined ext rac t  was concentrated t o  small vol ume and 
analyzed by both normal phase and reverse phase HPLC. Al iquots o f  
each f r ac t i on  were also radioassayed by LSC. The remaining t i ssue  was 
allowed t o  dry overnight, then suspended i n  20 m l  o f  TRIS-HC1 bu f fe r  
(pH 7.6)  containing 0 . 1  g protease _enzynie. The t i ssue  suspension was 
shaken overnight a t  37 "C. The sample was centr i fuged and 
radioassayed by LSC. The remaining t i ssue  was extracted w i t h  20 m l  o f  _ 
methanol :water (1:l) and the ext rac t  quant i f ied by LSC. The remaining 
t i ssue  was combusted t o  quant i fy  bound residues. (See Figure 5 f o r  
scheme) 

AncTll arv data I 

A study was done t o  evaluate the stabi  1 i t y  o f  [14~]pyrethr in  1 i n  
va r i  ous sol  vents under ambi ent 1 aboratory condit ions . 

100-ml a1 i quots o f  [14c]pyrethrin 1 were dissolved i n  hexane:ethyl 
acetate (19: 1, v:v)  and exposed t o  ye1 low o r  white laboratory '  
l i g h t i n g  or  maintained i n  the dark as con t ro l .  Samples were taken 

, from the dark controls and the v i a l  exposed t o  yel low l i g h t  a t  0 ,  
0.5,  1, 2, and 4 hours o f  exposure; samples were taken from the v i a l  
exposed t o  white 1 i g h t  a t  0. 0.5. 1. 2. 4 and 24 hours and 4. 7. 14. 
and 21. days o f  exposure. 

i 
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A1 i quots o f  radi  01 abeled and non-label ed pyrethr i  n 1 i n  hexane: ethyl  
acetate so lu t ion were added t o  a 3-ml con ica l  v i a l  and the solvent 
evaporated under N,. 1-2 m l  o f  corn o i l  was then added, and the 
mixture s t i r r e d  un t i  1 d isso lu t ion.  Eilght v i  a1 s were then stored i n  
the dark, i n  yel low l i g h t ,  or  i n  wh i t e - l i gh t .  Analysis o f  the v i a l  
contents was performed i n  e i the r  ye1 low or  white 1 i g h t .  Samples were 
taken a t  0, 0.5,  1, 2, 4 and 24 hours f o r  a l l  v i a l s ;  addi t ional  
samples were taken a t  2, 4, 7, and 17 days o f  exposure f o r  a 
dupl icate v i a l  t ha t  had been stored and analyzed under white 1 i gh t .  " 

A1 i quots o f  radi  01 abeled pyrelthri  n 1 i n  hexane: ethyl' acetate 
I so lu t ion were added t o  a 5-ml conical v i a l  and the solvent evaporated 

under N,. 3 -4  m l  o f  acetohe o r  DMF was then added, and the mixture 
s t i r r e d  u n t i l  d isso lu t ion.  Eight v i a l s  were then stored i n  the dark, 
i n  yel low l i g h t ,  ' o r  i n  white l i g h t .  Analysis o f  the v i a l  contents was 
performed i n  e i t he r  ye1 low or  white 1 i gh t .  Samples were taken a t  0, 
0.5, 1, 2, 4 and 24 hours and 3, 7, 14, 21, 28 and 35 days. 

A1 1 samples were analyzed by reverse phase HPLC. The analysis was 
performed on a Beckman Ultrasphere ODs column (250 rnm x 4.6 mm I . D . )  
w i th  a mobi 1 e phase o f  85% methanol , 15% reagent grade water. 
Quan t i f i ca t ion  was by radiodetection and UV a t  245 nm. 

DATA SUMMARY: 

[14c]pyrethri n 1 res i  dues accumulated i n  b l  uegiJ41 sunfish 
\ 

continuously exposed t o  cyclopropane-labeled [ Clpyrethr in 1 [2,2- 
dimethyl -3-(2-methyl -1-propenyl )cyclopropanecarbxyl i c  acid 2-methyl - 
4-0x0-3- (2.4-pentadi enyl3 -2-cycl o p e n t e n - 1  ester ,  radiochemi cal  
p u r i t y  98.8%] a t  a mean concentration o f  74.2 + 14.!3 ppt. f o r  28 days 
under f l  ow-through aquari um conditions . ~ o t a l - [ ~ ~ ~ ] r e s i  dues were 
highest i n  the nonedi b l  e ti ssues . Mean bioconcentrati on factors 'were 
127x f o r  the edible t issue,  873x f o r  the nonedi b l e  t issue,  and 471x 
f o r  the whole f i s h  ( o r i g i ~ t l  LSC analysis; Table I). Maximum mean 
concentrations o f  t o t a l  [ Clresidues were 11.8 ppb f o r  edib le 
t issues (day- 101, 93.6 ppb f o r  nonedible t issues (day 31, and 48.8 
ppb f o r  whole f i s h  (day 3) .  The only metabol i te i n  the f i s h  t issues 
o r  the aquarium water was 

chrysanthemi c acid 

I n  the ed ib le  f i s h  t issues,  t o t a l  rad ioac t i v i t y  residue a t  28 days 
posttreatment was 7.2 ppb; reported reverse phase HPLC recovery 
t o t a l  l ed  109.1% o f  t h i s  quant i ty  . O f  the extracted rad ioac t i v i t y  , 
pyrethr i  n 1 was 56.4%, chrysanthemi c, acid was 29.5%. and three 
Unknowns t o t a l l e d  23.2%. (Table X I  

I n  the nonedi b l e  f i s h  tissuesl, t o t a l  r ad ioac t i v i t y  a t  28 days 
\ posttreatment was 196 ppb; reported (reverse phase HPLC recovery 

t o t a l  1 ed 74.3% o f  t h i s  quant i ty  . O f  the extracted rad ioac t i v i t y  ,( 
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pyrethr in  1 was 19.6%, chrysanthemic acid was 32.9%, and f i v e  
Unknowns t o t a l  1 ed 21.8%. (Tabl e X )  

Depuration was rapid;  by day 1. 77% o f  the accumulated [ '4~]residues 
were el'imi nated from the ed ib le  t issues,  66% from the nonedi b l e  
t issues,  and 68% from the whole f i s h .  By day 14, residues i n  ed ib le  

1 ti ssues' were below the detect ion 1 i m i  t (apparently 1 ppb) and were 
close t o  the detect ion l i m i t  (average = 1.29 ppb) i n  viscera (Tables 
I and I T I ) .  

[14~ ]~es idues  i n  the water were 49.5-107.0 ppt  during the study 
per iod (Table I). Based on HPLC analyses o f  extracts from water 
sampled on day 21 o f  the exposure period, pyrethr ins 1 was present a t  
54% o f  the t o t a l  r ad ioac t i v i t y  (Figure 6). The major metabol i te, ." 
chrysanmtheimc acid, ~epresented 44% o f  the t o t a l  r ad ioac t i v i t y  a t  

, day 21. Unextcacted [ Clresidues were 5 5% i n  ed ib le  t i ssue  and 5 
I 0.8% i n  viscera. 
I 

Throughout the study, the temperature o f  the t reated water'was 17 C ,  , 
the pH ranged from 6.9 t o  8.1, and the dissolved oxygen content 
average from 7.7 2 0.7 mg/L; values were iden t i ca l  f o r  the control  
water (Tabl e V )  . ,No abnormal behavior was observed i n  the t e s t  f i  sh 

1 and only one of the o r i g i na l  400 f i sh -d i ed  during the study. 

I 
I Anci 11 arv Data 

At the termination o f  the exposure period, [14]c pyre th r in  1 was >9?% 
pure by radiodetection and >98% pure by UV detect ion when exposed t o  

' white, 1 i g h t  a t  ambient temperatures f o r  21 days i n  hexane:ethyl , 
, acetate (19: 1, v:v) ,- 17 days i n  corn o i  1 ,  ,35 days i n  acetone and 35 

days i n  DMF. (Table 2)$ 

COMMENTS: 

1 .  Pyrethr in 1 i s  h igh ly  insoluble i n  water; w i th  a log  K, o f  5.9,  t h i s  
compound would be expected t o  accumulate i n  the f a t t y  t issues o f  
f i s h .  However, the resu l t s  o f  t h i s  study support the study author's 
conclusion t ha t  f i s h  do not  accumul a te  sub-lethal concentrations o f  
pyrethr ins because the f i s h  are capable o f  catalyzing the hydrolysis 
o f  py re th r in  1 t o  chrysanthewic acid. Several factors po in t  t o  the 
metabolic production o f  chrysanthemi c ,acid from pyre th r in  1 by f i s h ,  
and i t s  subsequent excret ion: 1) the recovery o f  la rge amounts o f  
chrysanthemic acid from the day 21 water sample, a1 though fresh 
py re th r in  was constantly f lowing i n t o  the aquarium: 2) the r e l a t i v e l y  
h igh concentration o f  chrysanthemi c acid i n  f i s h  viscera and 1 ow 
concentration i n  muscle t issue,  suggesting breakdown o f  pyre thr in  1. 
formation o f  a hydrophi 1 i c  product, and excret ion; 3) the rap id  
depuration o f  py re th r in  1 from f i s h  t issue,  w i t h  depuration occurr ing 
most rap id ly  from the musc.le t i ssue  and a residue rema-ining i n  the 
viscera; and 4) the  establishment o f  a steady s ta te  concentration of 
[14c] residues i n  f i s h  t i ssue  by day 3, suggesting t h a t  the f i sh  
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adapted t o  the exposure a f t e r  a b r i e f  accumulation period and were 
then able t o  metabolize and excrete radiolabeled material a t  a ra te  
equal t o  the ra te  of exposure. 

2. The study author stated t h a t ,  "The m i  nimum detectab'l e ~ ~ ~ c l r e s i  due 
, concentrati on was dependent on the counting e f f i  c i  ency , sampl e s i  ze 

( m i  11 i 1 i ters  or  grams) and the acceptable minimum net cpm 157 cpm f o r  
water and 78 cpm f o r  oxidized samples]. " The counting e f f i c iency  and 
sample s ize f o r  each sample were not reported. However, based on 
Table 111 ( the only tab le  where resu l ts  below the detect ion l i m i t  

, were reported), it appears t ha t  'the detect ion 1 i m i  t was approximately - 
, 1 ppb i n  f i s h  t issue.  

3. Because pyrethr in  1 was shown t o  degrade i n  pH 7 bu f fe r  so lu t ion 
i exposed t o  natural sun1 i ght (MRID 43096601, reviewed i n  t h i s  package) 

there was concern t ha t  ambient laboratory 1 i g h t  might also promote 
pyrethr in  1 degradation, reducing f i s h  exposure t o  the t e s t  
substance. The anci 11 ary data provided by the reg is t ran t  demonstrates 
t ha t  pyrethr i  n 1 i s stab1 e under ambi ent l aboratory condi ti ons , 
although the case o f  pyre thr in  1 exposed t o  ambient Tight i n  pH 7 
aqueous so lu t ion i s  not covered. However, as pyrethr in  1 was stable 
t o  1 i ght exposure i n  acetone, which i s  a photosensi t i  zer, i t  appears 
reasonable t o  bel ieve t ha t  l i t t l e  i f  any pyrethr in  1 degradation ,was 
promoted by ambient l i g h t  during the b r i e f  residencle time o f  the 
appl ied chemical i n  the aquarium. 

4. The study author reported t ha t  the target  concentration o f  90 ng/L i s  
approximately 11100 o f  the pyrethr in  I LC50 f o r  b l u e g i l l  sunfish. 

5. No mention i s  made o f  cold storage o f  any o f  the samples, so storage 
, s t a b i l i t y  data i s  not required. 

6. A1 t hough metabol i tes other than chry.santhemi c were found dur i  ng the 
HPLC analysis o f  t i ssue  extracts,  the study author stated t ha t  "these 
minor metabolites could not be i d e n t i f i e d  due t o  t h e i r  ;low 
concentrations and the presence o f  co-ext rac t i  ves from f i s h  ti ssue. " 
Even though t h i s  argument i s  not especial ly  convincing f o r  Unknowns 2 
and 4 (recovered ,at 20.3 and 20.2 ppb, respectively) , the overa l l  low 
b i  oconcentrati on o f  pyre thr i  n res i  dues i n f i  sh renders fu r the r  
degradate i denti  f i  c a t i  on unnecessary. 

7. The reported b i  oconcentrati on factors (127x f o r  the ed ib le  tissue,, 
873x f o r  the nonedible t issue,  and 471x f o r  the whole f i sh )  were 
determi ned by d i  v i  ding the mean measured equi 1 i b r i  um (steady s ta te)  
14 C t i s sue  concentration by the mean measured exposure water 
concentration calculated over the en t i  r e  exposure period. Reviewer 
calculated maximum mean BCF's determined by d iv id ing  the mean t i ssue  
concentration by the mean exposure water value f o r  each sampl i ng  day 
were: ed ib le  t issue,  193x (day 7 ) ,  non-edible t issue,  1467x (day 7 ) .  
and whole body, 774x (day 7) .  Contr ibuting t o  the high BCF's recorded 
on day 7 was the f ac t  t ha t  recorded water concentrations on t ha t  day 
had dropped t o  only 50.9 ngIL, whi le the f i s h  ti ssu~e concentrations 
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______________________________________________________________ 
 
Page      is not included in this copy. 
 
Pages    9     through   60    are not included in this copy. 
 
_________________________________________________________________ 
 
 
The material not included contains the following type of 
information: 
 
_____ Identity of product inert ingredients. 
 
_____ Identity of product impurities. 
 
_____ Description of the product manufacturing process. 
 
_____ Description of quality control procedures. 
 
_____ Identity of the source of product ingredients. 
 
_____ Sales or other commercial/financial information. 
 
_____ A draft product label. 
 
__  _ The product confidential statement of formula. 
 
_____ Information about a pending registration action. 
 
__X__ FIFRA registration data. 
 
_____ The document is a duplicate of page(s) _______. 
 
_____ The document is not responsive to the request. 
 
_____ Internal deliberative information. 
 
_____ Attorney-Client work product. 
 
_____ Claimed Confidential by submitter upon submission to the   
      Agency.                                                     
_________________________________________________________________ 
 
The information not included is generally considered confidential 
by product registrants.  If you have any questions, please 
contact the individual who prepared the response to your request. 
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